Introduction {#sec1-1}
============

India is witnessing a demographic transformation from a younger society to a mature one. India had about 76 million elderly people, thus constituting 7.6% of the total population in 2001. By the year 2020, India will have 11% of the population in the age group of 60 years and above. By this time the projected elderly population will cross the billion mark all over the world. Due to improvement in public health, now more individuals are living longer and the proportion of those living beyond 60 years has increased significantly and will increase further over the next 20 years. The incidence of cancer increases with age and more than 12-23% of all cancers occur after the age of 65 years (NCCP 2002, NCRP 2001).\[[@ref2][@ref16]\] Although more than 25% of cancers are diagnosed in people over 60 year, this group is less extensively investigated and probably receives less appropriate treatment than younger patients. Usually, the elderly cancer patients are considered not suitable for a curative treatment approach. The choice of treatment modalities in term of radiotherapy, chemotherapy, or even surgery becomes a difficult decision both for the doctor and patients and their relatives. More often elderly patients are put on conservative or less aggressive treatment. Thus, a large proportion of patients are denied the benefit of aggressive treatment.

Moreover, many of the prospective clinical trials have excluded this group of patients from the trials, and thus, no worthwhile clinical studies were forthcoming from this age group, especially in Indian setup.

Therefore, in view of the above, there seems a be a need to integrate and optimize treatment planning for elderly cancer patients to achieve an improved tumor control, quality of life, and survival with better health care. This study aimed to assess the profile of diagnosis, treatment, and survival of elderly cancer patient in order to optimize cancer care for this group.

Materials and Methods {#sec1-2}
=====================

This prospective study comprised patients with histologically proven malignancy attending the Radiotherapy Department of Institute of Medical Sciences, Banaras Hindu University, during the period November 2005 to June 2006. These patients were examined clinically and with requisite investigations (e.g., hematological, biochemical, and imaging) to have assessment of the extent of disease. The attendants of the patients were subjected to a counseling session regarding nature of disease, treatment options, and prognosis. All the patients were assessed by taking (a) detailed history (b) complete general physical examination. Performance was determined as per ECOG scale. Biochemical, hematological, and radiological investigations were performed before actual treatment started, during treatment, and follow-up. Most of the patients already presented with histopathology report. Rest were referred for histopathological examination and some were referred for review of pathological diagnosis to Department of Pathology, IMS, BHU. Clinical staging and grouping were done according to TNM (UICC-AJCC staging) classification. Co-morbid disease (s) were searched by detailed history, complete general physical examination, and required biochemical, hematological, and radiological investigations, viz. blood pressure, ECG, echocardiography, color doppler, blood sugar, joint x-rays, ultrasound (abdomen + pelvis), etc., Detected co-morbid conditions were treated accordingly by respective specialized doctor.

Based on ECOG performance status, site of the disease, stage, and affordability, patients were treated either with combined chemotherapy and radiotherapy or radiotherapy alone. Drugs used were cyclophosphamide, methotrexate, 5-flurouracil, doxorubicin, cisplatinum, paclitaxel, etc., as per the chemotherapy schedule chosen. Care was taken for proper drug route selection, preparation of the patient, pre-treatment evaluation, assessment of hematological, clinical, and other parameters. Patients were monitored post-treatment to detect any toxicity.

Radiotherapy was delivered using appropriate portals, radiotherapy planning on simulator, and treatment planning system by ^60^Co teletherapy unit (Phoenix or Theratron 780E). Gynecological cancers were also treated with appropriate brachytherapy procedure (Intracavitary application) on after loading units (manual and remote).

Toxicity monitoring was done. Gastrointestinal (GI) toxicity, skin, and mucosal reaction were noted and graded according to World Health Organization (WHO) common toxicity criteria. Definitions of complete and partial response and progressive disease were based on the standardized response definitions of the WHO. Patients were advised to come for follow-up on a monthly basis for one year and thereafter two monthly. For overall survival (OS), disease free survival (DFS) the time was taken from the date of registration to time of event. All lost to follow-up patients were taken as diseased and dead regardless of status (worst case scenario). Observations made were subjected to determination of *P* value, Chi-square test, student *t-test*, mean, and median value accordingly by SPSS 16.0.2 statistical tool.

Results {#sec1-3}
=======

Epidemiological profiles {#sec2-1}
------------------------

Elderly group comprised 28% (104/369) and younger group comprised 33% (121/369) of total new cancer cases (*n* = 369). The median age in elderly group was 65 years (range 60-88 years) and in younger group was 50 years (range 45-59 years). In elderly group, majority of cases were between age group 60 and 64 years (39%). In younger group, majority of cases was between age group 40 and 49 years (41%). In elderly group, cancer affected both sexes equally, whereas 66% of female were affected in younger group. This difference was statistically significant \[*P* \< 0.05, Chi-square (χ^2^) = 6.005, degree of freedom (d.f) = 1\] \[[Table 1a](#T1a){ref-type="table"}\]. Overall females outnumbered males from age 45 to 69 years. Thereafter the ratio was reversed, males dominating the age group of 70 years or above. Maximum numbers of patients in both groups were Hindus. In elderly group, 73% were from rural areas and 27% were from urban areas. In younger group, 65% were from rural areas and 35% were from urban area. In both the groups, majority of patients belonged to low income group and poor socio-economic status (70% and 78% in elderly and younger, respectively). In elderly group, 79% were Illiterate and 9% received education up to primary school. In younger group, 74% were illiterate and 18% received education up to primary school. Epidemiological profiles are given in Tables [1a](#T1a){ref-type="table"} and [1b](#T1b){ref-type="table"}.
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Clinical profiles {#sec2-2}
-----------------

Majority of cases (75% in elderly and 87% in younger group) were in good performance status (0 or 1). However, 25% of elderly patients and 13% of younger patients had poorer performance status of 2 or more (*P* \< 0.001, χ^2^ = 10.9558, d.f = 1). In elderly group, 43% patients and in younger group 55% patients had body weight between 40 and 49 kg. In elderly group, 76% and in younger group 75% had hemoglobin level ≥10 gm% \[[Table 2a](#T2a){ref-type="table"}\].
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Clinical profiles
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Histopathological types
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Co-morbid diseases
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Distribution according to primary site of disease
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Majority of cancer belonged to female genitalia, head and neck region, GI tract, genitor-urinary tract, breast, lymphoma, brain tumor, sarcoma, and lung. Site-wise common cancers were cervix, gall bladder, larynx, urinary bladder, lymphoma, stomach, colorectal, prostate, anal canal, and breast. Elderly patients had relatively higher proportion of GI and genito-urinary tract malignancies. Younger group had higher proportion of breast, lymphoma, and brain tumor. Uterine cervix was the most common site overall in both groups. However, younger had proportionately higher number of cancer cervix cases \[[Table 2d](#T2d){ref-type="table"}\].

Histopathologically, majority of cases were carcinomas of which two-third were squamous cell carcinoma and one-third were adenocarcinoma \[[Table 2b](#T2b){ref-type="table"}\]. In elderly and younger groups, proper disease staging was possible in 57% and 48% patients, respectively \[[Table 3a](#T3a){ref-type="table"}\]. Proper staging was not possible because patient defaulted after being advised the necessary investigations or financial constraints causing inability to do MRI, CT Scan, PET CT, endoscopy, etc., In elderly group, 39% were stage IV and 36% were stage III. In younger group, 36% were stage IV and 42% were stage III \[[Table 3a](#T3a){ref-type="table"}\].
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Clinical profiles: Stage at presentation
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Treatment profiles: Treatment acceptance
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Treatment profiles: Treatment compliance
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Treatment profiles: Type of treatment
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Overall thirteen percent of patients had associated co-morbid conditions like hypertension, heart disease, diabetes, cholilithiasis, and arthritis \[[Table 2c](#T2c){ref-type="table"}\]. There were no differences in both the groups.

Treatment and toxicity profiles {#sec2-3}
-------------------------------

In elderly group, 43% received treatment, of which 73% completed treatment and 27% not completed. 57% either refused treatment or left against medical advice (LAMA). In younger group, 53% received treatment, of which 75% completed treatment and 25% not completed. 47% either refused treatment or LAMA, although this difference was not statistically significant (*P* \> 0.05, χ^2^ = 2.074, d.f = 1) \[Table [3b](#T3b){ref-type="table"},[c](#T3c){ref-type="table"}\].

In elderly group, 40% cases received chemotherapy, radiotherapy, with or without surgery, whereas in younger group 67% cases received chemotherapy, radiotherapy, with or without surgery. In elderly group, 42% cases received radiotherapy with or without surgery, whereas in younger group 16% cases received radiotherapy with or without surgery and this was statistically significant difference \[[Table 3d](#T3d){ref-type="table"}\] (*P* \< 0.01, χ^2^ = 10.52, d.f = 2). In elderly group, 38% received single modality treatment of which 12% received surgery alone, 76% received radiotherapy alone, and 12% received chemotherapy alone. In younger group, 25% received single modality treatment of which 25% received surgery alone, 37.5% received radiotherapy alone, and 37.5% received chemotherapy alone. In elderly group, 28% showed grade 2 or more GI toxicity. In younger group, 15% showed grade 2 or more GI toxicity (*P* \> 0.05, χ^2^ = 2.69, d.f = 3) statistically not significant \[[Table 4](#T4){ref-type="table"}\].
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Toxicity profiles
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Clinical outcome {#sec2-4}
----------------

In elderly group, 57% showed complete response (CR), 24% showed partial response (PR), 3% showed no response (NR), and 16% showed progressive disease (PD). In younger group, 65% showed CR, 28% showed PR, 2% showed NR, 5% showed PD (*P* \> 0.05, χ^2^ = 2.9686, d.f = 3) \[[Table 5](#T5){ref-type="table"}\], so difference in response rate in both the groups were statistically not significant. Overall response rate was 60% (27/45) in elderly and 67% (43/64) in younger groups \[[Table 5](#T5){ref-type="table"}\].
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Treatment response
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In elderly group, 82% patients attended follow-up in first month and 34% at 12 months. In younger group, 72% patients attended follow-up in first month and 35% at 12 months. At 12 months, follow-up in elderly group cases had 22% disease-free status and 13% was alive with disease. At 12 months follow-up in younger group cases had 33% disease-free status and 3% was alive with disease. In both elderly group and younger group, median follow-up was 10 months.

Discussion {#sec1-4}
==========

It is projected that by 2020, the population of elderly globally would be more than 700 million with two-third belonging to the developing countries. The scenario will be similar in India. By the year 2020, India will have 11% of the population in the age group of 60 years and above. In the coming decades, a longer life expectancy will lead to a higher cancer burden for elderly people. Moreover, under representation and under treatment of elderly cancer patients is an alarming issue which has not been investigated sufficiently till date particularly in Indian cancer patients. Therefore, this study was aimed to assess profiles of elderly cancer patients and to compare these profiles with younger cancer patients. The study included a total 225 patients in the age ≥45 years over an 8 month period and these patients were divided into two age groups - younger (45-59 years) and elderly (≥60 years). Elderly group comprised 28% of total new cases which are comparable with national and international references.\[[@ref16][@ref24]\] Sex ratio, religion, inhabitance, and educational statuses all are similar with our national data\[[@ref2][@ref16]\] reflecting the picture of a developing country. Female preponderance in younger group is due to large number of cancer cervix patients (36%) in this study. Elderly males and younger females were more anemic.

In the younger group, female genital cancer was more than elderly (63% vs. 56%). This is due to greater number of female patients in younger (M:F = 1:2). Cancer cervix is less in elderly than younger (25% vs. 36%). NCRP, 1996 data shows similar presentation. Head and neck cancer patients were more in elderly than younger (18% vs. 12). This is again due to more number of females in younger group (M:F = 1:2). Cancer larynx is more common in elderly than the younger (6% vs. 1%). Cancer tongue is more common in elderly. Recent data show cancer tongue has maximum incidence, followed by hypo pharynx and larynx and all these cancers were more common in elderly patients (≥60 years).\[[@ref16]\] GI tract malignancies were commoner in elderly than younger (21% vs. 17%). Colorectal cancer was more common in elderly (33% vs. 25%). Similar data noted in literature.\[[@ref20][@ref24][@ref29]\] Carcinoma gall bladder less in elderly in contrast to national and international data. Peak age incidence of cancer (CA) gall bladder is in seventh and eight decade.\[[@ref16]\] Median age of CA gall bladder is 62 years with a range of 42-96 years.\[[@ref35]\] Therefore, present data suggest a significant occurrence of CA gall bladder in younger group. CA urinary bladder and CA prostate were predominantly found in elderly group.\[[@ref16][@ref24]\] Lymphoma and myeloma were marginally higher in elderly group. These data match with both NCRP, 1996 (Mumbai data) and SEER cancer statistic review (1975-2003). Breast cancer was found to be lesser in elderly than younger group (3% vs. 9%). Mumbai data from NCRP, 1996, show slightly higher number in younger patients\[[@ref16]\] (45-59 years). Brain tumor and soft-tissue sarcoma were found more in younger patients (3% vs. 1% each). Findings were similar found in NCRP, 1996\[[@ref2][@ref16]\] and SEER cancer statistic review (1975-2003).\[[@ref24]\] Commoner cancers in younger patients were CA cervix (36%), CA gall bladder (9%), CA breast (9%), brain tumor (3.3%), soft tissue sarcoma (3.3%) etc., than elderly. Commoner cancer in elderly were CA larynx (6%), CA colorectum (4%), CA urinary bladder (6%), CA prostate (4%), lymphoma and myeloma (4%) etc., than younger cancer patients,

In both the groups, majority of patients presented with advanced stage, i.e., stage III and stage IV combined 75% vs. 78% (elderly group vs. younger group), which matches with the national data, 70% present in the clinically advanced stages T3--T4.\[[@ref2][@ref6]\]

In elderly group, median age of the patients with co-morbidity was 70 years and among them 33% refused treatment. 33% patients were treated only by radiation. Only 13% received chemotherapy and these patients showed grade 3 and grade 4 GI toxicity. In younger group, median age of the patients with co-morbidity was 50 years and 67% refused treatment. Rest received chemotherapy and radiotherapy in equal proportion (18% each) with equal toxicity. Therefore, co-morbidity plus age may have an impact on treatment modality and treatment tolerance although other factors (advanced stage and poor performance status) may be related. Various studies showed that co-morbidities in cancer patients have impact in clinical decision making, treatment strategies, chemotherapy-related toxicity, and effectiveness of treatment.\[[@ref9][@ref10][@ref19][@ref30][@ref31][@ref32][@ref33][@ref34][@ref35]\] However, co-morbidity need not be a barrier to inclusion of cancer patients in a study. Studies in elderly patients with high incidences of co-morbidities have been completed successfully.\[[@ref1]\] In this study, top three co-morbid conditions were hypertension, CHD, and diabetes similar with NAI/NCI, 1997 data -- hypertension, heart-related conditions, and arthritis top the list.\[[@ref21][@ref23]\]

In elderly group more patients refused treatment than in the younger group (57% vs. 47%). Various studies shows elderly cancer patients were under represented and under treated.\[[@ref4][@ref5][@ref7]\] Few elderly patients enter trials, not all receive treatment.\[[@ref28]\] The higher likelihood of not receiving standard therapy, the representation of older patients in clinical trials has been poorly evaluated.\[[@ref11]\] Elderly were under-represented in the registration trials of new cancer therapies.\[[@ref27]\] Possible explanation of under representation and less acceptance of definitive treatment in elderly group may include lack of appropriate trials, study-imposed restrictions, high burden of co-morbidity, and physician attitudes.\[[@ref21][@ref25]\] and knowledge, patient preferences, and social, geographic, or financial barriers \[A recent Southwest Oncology Group (SWOG) study\].

In elderly group, lesser number of patients received radiotherapy along with chemotherapy (concurrent, neoadjuvant, or adjuvant) than younger group (40% vs. 67%), and more patients were treated by radiotherapy (radiotherapy alone or postoperative radiotherapy) than younger (42% vs. 16%). This difference was statistically significant (*P* \< 0.01, χ^2^ = 10.52, d.f = 2). Median age of elderly group patients who received only radiotherapy was higher than the patients who received radiotherapy along with chemotherapy (70 years vs. 62 years).

In elderly group who received radiotherapy plus chemotherapy had completed treatment more than who received radiotherapy only (62% vs. 90%). Other parameters like presentation of stage, toxicity, and response were comparable in both the groups. Only treatment compliance varied significantly in between patients who received radiotherapy plus chemotherapy and radiotherapy only. Therefore, in elderly cancer patients age should not be a barrier and all patients should not be automatically offered conservative or inadequate treatment. Patients who received radiotherapy plus chemotherapy had shown less compliance but similar toxicity and response as who received radiotherapy only. Less compliance to chemotherapy and radiotherapy both in elderly patients was neither age nor toxicity of chemotherapy (). It may be due to unwillingness of patients or his attendant, poor socio-economic status (poverty, illiteracy, cost of anticancer drugs, etc.) or associated disease conditions. Treating physician also sometimes hesitate to treat older patients by full treatment with a curative intent. Practically no significant difference was found in elderly group and younger group in terms of performance status, presenting stage, treatment toxicity, and stage-wise response. Even treatment compliance shows comparable result both in elderly and younger groups. Again socio-economic status, cost of drugs, etc., may explain the non acceptance of treatment of elderly cancer patients.

Various studies also support that elderly patients should not be under treated. Treatment tolerance and toxicities were also not a barrier for cancer treatment and cancer trials in elderly.\[[@ref3][@ref13][@ref17][@ref18][@ref22][@ref26]\] Age alone should not be a contraindication to the use of optimal chemotherapy regimens in older women who were in good general health.\[[@ref8][@ref15]\]

Treatment response assessment {#sec2-5}
-----------------------------

Stage by stage comparison of treatment response shows comparable response rate in both elderly group and younger group except in stage IV disease in which younger group shows better response rate than elderly group (57% vs. 20%). (No elderly patients with stage IV disease came to follow up.

Follow-up and survival {#sec2-6}
----------------------

In younger group, 72% (46/64) patients attended outdoor for their first follow-up visit. In elderly group, 82% (37/45) attended outdoor for their first follow-up visit. In younger group, 35% followed up for ≥12 months. In elderly group, 34% followed up for 12 months or more. In both elderly group and younger group, median follow-up was 10 months. Among the patients who followed up at 12 months, 63% were disease free in elderly group and 91% were disease free in younger group. (should be part of the results-in the discussion, only include your comments and conclusions-and compare to the published literature).

Therefore, it can be opined there was no much difference in follow-up pattern in both the groups and almost 65% cancer patients lost to follow-up after one year of first visit in our study. Monfardini *et al*., showed there was no evidence that excess toxicity was an obstacle to treatment continuation for elderly patients, whereas treatment discontinuation did occur for the older age group more frequently because of loss to follow-up and treatment refusal.\[[@ref13][@ref14]\]

Summary and Conclusion {#sec1-5}
======================

Cancer in elderly is a major problem. There appears to be similarity between younger and elderly groups with respect to presentation, stage, religion, inhabitants, socio-economic status, and educational level. Elderly patients presented with poorer performance status and male preponderance. Elderly group had more number of patients belonging to GI tract, and genito-urinary malignancies, whereas younger group had more frequently occurring tumors of lymphoma, sarcoma, brain tumor, and ovary. Younger had higher incidence of carcinoma cervix in comparison to elderly. Other sites had similar distribution. Treatment acceptance was poorer in elderly group; however, treatment compliance was not related to age of patient. Majority of elderly patients are treated by radiotherapy. However, a significant proportion of elderly patients were treated by aggressive approach with combination of chemotherapy, radiotherapy, and surgery and all modalities were well tolerated. Elderly patients responded in similar pattern as compared to younger patients with respect to tumor response, toxicity, follow-up, and disease-free status.

Therefore, based on the findings of present study it may be concluded that elderly patients deserve same opportunity for treatment and survival options from the oncologist. However, there is a need to go for a clinical trial with larger number of patients involving elderly for optimizing cancer care continuum of diagnosis, treatment, and survival.
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